Reversible binding of Salmonella typhimurium lipopolysaccharides by immobilized protamine.
The ability of agarose-linked protamine to bind Salmonella typhimurium lipopolysaccharides was investigated. Radioactively labelled lipopolysaccharides were isolated both from a smooth strain (SH6749, labelled with [14C]galactose) and from a rough strain (SH5014, lipopolysaccharide chemotype Rb2, labelled with [3H]acetate). From 50-micrograms samples of the lipopolysaccharides, protamine-agarose columns bound 99.5-99.9% of the input radioactivity. The binding efficacy was not affected by pH in the range from 3.7 to 10.5. Maximal binding capacity of protamine-agarose for highly soluble (triethylamine form) lipopolysaccharide of SH5014 was estimated to be 13.5 mg/ml packed adsorbent. The bound lipopolysaccharides could be totally released from the columns and recovered by elution with the anionic detergent sodium deoxycholate, or with 0.5 M NaCl in the presence of the uncharged detergent Triton X-100. By analysis in sodium dodecyl sulfate/polyacrylamide gels, the macromolecular quality of the recovered lipopolysaccharide was shown to be identical to that of the original. Protamine-agarose chromatography can thus be applied to purify lipopolysaccharide preparations, and to separate as well as concentrate lipopolysaccharides from dilute solutions without altering their composition. This application was challenged with water as well as insulin solution experimentally contaminated with radiolabelled lipopolysaccharide. While the insulin protein did not bind to the protamine-agarose, the contaminating lipopolysaccharide was effectively trapped.